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SPECIFICATION 



ARC • WELDING APPARATUS 



[TECHNICAL FIELD] _ 

The present invention relates to an arc welding apparatus 
using a wire as a consumable electrode. 
[BACKGROUND ART] 

Conventionally, a welding source is provided with a 
welding current value meter and a welding voltage value meter, 
and an operator adjusts a welding condition while checking the 
meter of the welding source. In order to achieve a quality 
control for welding and to check the abnormality 'of a welding 
apparatus, moreover, there has been a monitor device for 
detecting a welding current value, a welding voltage value and 
a wire feeding speed by means of each detector. 

As a conventional technique, moreover, JP-A-6-23844 6 has 
been disclosed. In the disclosure, a wire feeding speed 
detector is provided on the wire inlet side of the feeding motor 
roller of a feeding device and a display unit capable of directly 
reading a wire feeding speed is disposed. In the invention, 
the feedback of the wire feeding speed is detected by means of 
a speed detector and is thus displayed. 

As described above, the conventional meter and display 
unit have been practically used as an online monitor. 

However, in a welding source which is connected to an arc 
welding robot and is thus used, particularly, the following 
functions have been required for confirming a welding apparatus 



and a welding condition: 

1) Confirmation of a welding current value and a welding 
voltage value which are ordered from the arc welding robot; 

2) Confirmation of an actual welding current value and 
5 welding voltage value; _ 

3) Conformation of a wire feeding speed ordered from the 
arc welding robot; and 

4) Conformation of an actual wire feeding speed. 

The welding current value, the welding voltage value and 

10 the wire feeding speed which are ordered are displayed in order 
to confirm that a command given from the arc welding robot is 
normally sent and to confirm a difference between the value of 
the command, the actual welding current value, welding voltage 
value and wire feeding speed. 

15 • Moreover, the conventional arc welding robot gives a 

command for only the welding current value and the welding 
voltage value. For this reason, there has been only a method 
of guessing the wire feeding speed ordered from the arc welding 
robot based on the welding current value ordered from the arc 

20 welding robot. 

The conventional welding source and monitor device do not 
satisfy the functions 1) to 4) at the same time. For this reason, 
an operator cannot decide the abnormality of the welding 
apparatus and that of the welding condition. 

25 [DISCLOSURE OF THE INVENTION] 

In order to solve the problems, it is an object to provide 
an arc welding apparatus capable of displaying a welding current 
command value, a welding voltage command value and a wire 
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feeding speed command value at the same time, and switching and 
displaying an actual welding current value, an actual welding 
voltage value and an actual wire feeding speed, thereby causing 
an operator to easily decide a welding abnormality and the 
5 quality of a welding condition. _ 

A first aspect of the invention is directed to an arc 
welding apparatus comprising a welding torch, a wire feeding 
device for feeding a wire in contact with an internal surface 
of a chip of the welding torch, and a welding source for supplying 

10 a power to the chip and a base metal, wherein there are provided 
a welding current detector for detecting a welding current value 
and a welding voltage detector for detecting a welding voltage 
value, and a wire feeding speed command value, the welding 
current value and the welding voltage value are displayed 

15 independently and simultaneously. 

A second aspect of the invention is directed to an arc 
welding apparatus comprising a welding torch, a wire feeding 
device for feeding a wire in contact with an internal surface 
of a chip of the welding torch, and a welding source for supplying 

20 a power to the chip and a base metal, wherein there are provided 
a welding current detector for detecting a welding current value, 
a welding voltage detector for detecting a welding voltage value, 
a wire feeding speed detector for detecting a wire feeding speed, 
current display selecting means for carrying out a selection 

25 to display one of the welding current value detected by the 
welding current detector and a welding current command value, 
current display means for displaying data selected by the 
current display selecting means, voltage display selecting 
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means for carrying out a selection to display one of the welding 
voltage value detected by the welding voltage detector and a 
welding voltage command value, voltage display means for 
displaying data selected by the voltage display selecting means, 
5 feeding speed display selecting means for carrying out a 
selection to display one of the wire feeding speed detected by 
the wire feeding speed detector, a wire feeding speed command 
value and a wire feeding torque, and feeding speed display means 
for displaying data selected by the feeding speed display 

10 selecting means, and all of the current display means, the 
voltage display means and the feeding speed display means are 
independently disposed in the welding source. 

A third aspect of the invention is directed to ah arc 
welding apparatus comprising a robot having a welding torch 

15 provided on a tip of a manipulator and serving to weld a weld 
line which is taught, a robot control device for controlling 
the robot, a robot teaching device connected to the robot 
control device, a wire feeding device to be driven by means of 
a motor, and a welding source for supplying a power to a chip 

20 and a base metal, wherein one of a welding current command value 
and an actual welding current value is selected as welding 
current value data, one of a welding voltage command value and 
an actual welding voltage value is selected as welding voltage 
value data, one of a wire feeding speed command value, an actual 

25 wire feeding speed and a torque value of the motor is selected 
as wire feeding speed data, and the welding current value data, 
the welding voltage value data and the wire feeding speed data 
are simultaneously displayed on the robot teaching device. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a diagram showing a structure according to a 
first embodiment of the invention. 

Fig. 2 is a block diagram showing the invention. 
5 Fig. 3 is a diagram showing a structure according to a 

second embodiment of the invention. 
[BEST MODE FOR CARRYING OUT THE INVENTION] 

A first embodiment of the invention will be described with 
reference to the drawings. Fig. 1 is a diagram showing a 
10 structure according to the invention. Current display means 
1 selects and displays, through current display selecting means 

14, one of a welding current command value and an actual welding 
current value detected by a welding current detector 30 
(provided in a welding source 4) . Voltage display means 2 

15 selects and displays, through voltage display selecting means 

15, one of a welding voltage command value and an actual welding 
voltage value detected by a welding voltage detector 31 
(provided in the welding source 4 ) . Feeding speed display means 
3 selects and displays, through feeding speed display selecting 

20 means 16, one of a wire feeding speed command and an actual wire 
feeding speed detected by a wire feeding speed detector with 
having an encoder 11. In an apparatus according to the 
invention, a welding work is carried out in the following 
procedure. First of all, description will be given to the 

25 connection of the apparatus. A base metal side cable 5 
connected to the welding source 4 is connected to a workpiece 
(base metal) 13 to be welded. It is sufficient that this is 
connected electrically and directly or indirectly. A wire 9 
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wound upon a wire reel 19 is fed out by driving a feeding motor 
10, and is supplied to a torch 8 through the inside of a torch 
cable 12 . A chip 17 is attached to the torch 8 and an electricity 
is carried in contact of the chip 17 with the wire 9. A torch 
5 side cable 6 connected to the welding source 4 is comected to 
the torch cable 12, thereby supplying a power between the chip 
17 and the wprkpiece 13. A feeding motor cable 7 is connected 
to a feeding base 18 to rotate the feeding motor 10, The feeding 
motor 10 is rotated based on a position command or a speed command 
10 which is given from the welding source 4 . Moreover, the feeding 
speed detector 11 serves to detect the position of the feeding 
motor 10. 

Next, the operation of the apparatus will be described. 
Fig. 2 is a block diagram showing the apparatus. A CPU 21 in 

15 the welding source 4 reads and executes a program stored in an 
ROM 23. After setting a desirable welding condition, an 
operator presses down a torch switch 20 attached to the torch 
8 so that a command for a welding start is input to the welding 
source 4. The CPU 21 reads a welding current command value, 

20 a welding voltage command value and a wire feeding speed command 
value from the ROM 23 onto an RAM 22 in order to satisfy the 
input welding condition. The CPU 21 reads an input from the 
welding current detector through an analog input 25 and reads 
an input from the welding voltage detector through an analog 

25 input 26. The encoder 11 is attached to the wire feeding motor 
10 and the position of the wire feeding motor 10 can be detected. 
The CPU 21 reads the input of the position of the encoder 11 
through a pulse counter 27. A temporal difference in the read 
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value is taken by the pulse counter 27 and a wire feeding speed 
is thus calculated. Moreover, the current of the wire feeding 
motor is connected to an analog input 28 and the CPU 21 reads 
a current value from the analog input 28, thereby calculating 
5 the torque value of the wire feeding motor 10. Furthermore, 
the CPU 21 reads the setting of the current display selecting 
means 14 through an I/O unit 24 and displays, on the current 
display means 1, one of a welding current command value and an 
actual welding current value sent from the analog input 25. The 

10 CPU 21 reads the setting of the voltage display selecting means 
15 through the I/O unit 24 and displays, on the voltage display 
means 2, one of a welding voltage command value and an actual 
welding voltage value sent from the analog input 2 6 . Similarly, 
the CPU 21 reads the setting of the wire feeding speed display 

15 selecting means 16 through the I/O unit 24 and displays, on the 
wire feeding speed display means 3, one of a wire feeding speed 
command value, an actual wire feeding speed sent from the 
encoder 11 and a motor torque value read from the analog input 
28. 

20 A second embodiment of the invention will be described 

with reference to Fig. 3. In a structure according to the 
invention, a robot 4 0 holds a torch 8 in the finger portion of 
an arm, thereby welding a workpiece (base metal) 13. The robot 
40 is connected to a robot control device 42 through a control 

25 cable 43. The control cable 43 supplies a control signal and 
a power which serve to drive the motor of each joint of the robot 
40. The robot control device 42 and a teaching device 41 are 
connected through a teaching device cable 44. By manipulating 
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the teaching device 41, an operator operates the robot 40. A 
welding source 4 and the robot control device 42 are connected 
through a welding control cable 45, and the robot control device 
42 gives a command for a welding start and end and a welding 
5 condition to the welding source 4 according to the— execution 
of the program of the robot. Moreover, an actual welding 
current value detected by a welding current detector 30 provided 
in the welding source 4 and an actual welding voltage value 
detected by a welding voltage detector 31 are sent to the robot 

10 control device 42 through the welding control cable 45. 
Similarly, the position of a feeding motor 10 which is sent from 
an encoder 11 is also converted into an actual wire feeding speed 
in the welding source 4 and a notice is given to the robot control 
device 42 through the welding control cable 45. This 

15 communicating method is implemented by an analog or digital 
communication . 

Display means 47 is provided in the teaching device 41 
and serves to create and edit a program. Moreover, the display 
means 47 displays a welding current value, a welding voltage 

20 value and a wire feeding speed. The display means 47 switches 
the contents of display through an arrow key 49 and a selecting 
button 46. For example, it is assumed that a welding current 
command value, a welding voltage command value and a wire 
feeding speed command value are displayed. It is assumed that 

25 an opei^tion cursor 50 is placed in a portion in which a welding 
current command is displayed. At this time, when the selecting 
button 4 6 is once pressed down, an actual welding voltage value 
is displayed. By pressing down the arrow key 49, moreover, it 



is possible to adjust the operation cursor 50 to a desirable 
display position, thereby switching the contents, of .the display. 
When the arrow key 49 is pressed down twice, the operation cursor 
50 is moved to a portion for the wire feeding speed command. 
5 At this time, when the selecting button 4 6 is once pressed down, 
an actual wire feeding speed is displayed. When the selecting 
button 46 is pressed down once more, the torque value of the 
wire feeding motor 10 is displayed. An operator sees the torque 
value when deciding that a wire 9 is normally fed through the 
10 cable handling of a torch cable 12. In other words, in the case 
in which the torch cable 12 is entangled in the arm of the robot 
40 or is bent due to a welding attitude, the torque value is 
increased. 

According to the invention, the welding current command 
15 value, the welding voltage command value and the wire feeding 
speed command value are displayed at the same time so that the 
operator can instantly recognize that the welding condition is 
proper or not. By switching the display to an actual welding 
current value, voltage value and wire feeding speed, moreover, 
20 it is possible to grasp an actual welding situation. By 
displaying the torque value of the feeding motor, furthermore, 
it is possible to decide the lifetime of the torch cable, and 
whether or not the cable handling is proper. According to the 
apparatus in accordance with the invention, thus, it is possible 
25 to carry out a welding work remarkably and rapidly, and 
furthermore, to prevent the abnormality of quality of welding. 
Therefore, industrial advantages can be obtained very greatly. 
[INDUSTRIAL APPLICABILITY] 
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The invention is useful for an arc welding apparatus 
utilizing a wire as a consumable electrode. 
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